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The 1984 report of A2 mating types of Phytophthora infestans (Mont.) de Bary in western Europe (20) was the first indication of new and dramatic developments in populations ofthat Fungus. This discovery stimuiated plant pathologists aH over the world to analyze local populations, since previously only the A 1 mating type had been detected outside of central Mexico (Fig. I) . The analyses of a large number of dispersed Eocal populations indicated, surprisingly, that the changes were not restricted to western Europe but, rather, were worldwide (Fig. 2) [3, 10, 23, 26, 36, 41) . The recent wortdwide changes in populations mOSK certainly result from migration. Indeed, migration has played an essential role in the entire history of potato late blight. In this article we illustrate that role. To provide context, however, we first present background concerning the basic biology/pathology of P. infestans, the genetic tools used to investigate populations of P. infesrons, and the char-. infesrans is typical of all oomycetes, but the pathology resembles that of a downy mildew (a specialized group of oomycetes) rather than that of most other Phy-~opophthora spp. The oomycetes appear to have closer affinities with algae and higher plants than with ascomycetes and basidiornycetes (4,2 1). They are diploid and coenocytic, lack chitin in the cell watls, and produce biflagellate zoospores. For P. infestans there are two mating types, A l and A2. Sexual structures (antheridia and oogonia) are induced only in the presence orthe opposite mating type, and genetic fusion results in oospores (Fig. 3) . Oospores are probably survival structures, whereas infections of foliage ( Fig. 4) or tubers (Fig.  5 ) are initiated by asexual sporangia (Fig.  6 ) andlor zoospores. Individuals in asexual populations most commonly survive as mycelium in infected tubers. Hosts include the economically important crops of potatoes and tomatoes, as well as a large number of tuberous Solonurn spp.
Genetic and phenotypic markers.
Characterizations of P. infesans popu-
lations have relied on a series of markers (Table I) , which have contributed significantly to our understanding of the population genetics of P. inhtans. (For our purposes, a population is those isolates from a geographicaIly defined unit.) Mating type provided the first indication of major changes in P. infestans populations. dllozyme alleles at glucose-6-phosphate isomerase (Gpi) (Fig. 7) , malic enzyme (Me). and peptidase (Pep) Ioci provided the first genetic evidence of diploidy in P. inJesfans and enabled the first comparisons of genetic diversity in populations from different locations (35,42). More recently, nuclear DNA fingerprinting (Fig. 8) has enabled much greater resolution of population struc tures (16,18) . Alletes at the allozyrne loci and most bands revealed by one fingerprint probe (RG57) are inherited according to Mendelian expectation (16,18,27, 38,39). Polymorphisms in the mitochondrial genome have also provided useful markers (515). These markers are presumably neutral and can be scored unarnbi yously. Some phenotypic markers have atso k e n helpful. Although the genetic bases of all specific virulence phenotypes have not yet been determined, the genetic control of some has been, and these traits have been important historically in terms of nenetic characterizations and of disease management ( 1 2). Additionally, metalaxyl resistance is an agriculturally important trait that can be used to characterize isolates.
Source population. Since the discovery that the A2 mating type was common in central Mexico (14,28), evidence has been accumulating that the central highlands of Mexico (Figs. 9-12) represent the center of origin of P. infesfans (29) . Several convincing lines of evidence support this hypothesis: [) This region histarically has been the only one in which
